United States Patent

US009908864B2

(12) (10) Patent No.: US 9,908,864 B2
Yang et al. 45) Date of Patent: Mar. 6, 2018
(54) PROCESSES FOR THE PREPARATION OF 4,810,719 A 3/1989 Appleton et al.
PESTICIDAL COMPOUNDS 4824953 A 4/1989 Bromn
5,220,028 A 6/1993 Iwasawa et al.
. . . . 5,625,074 A 4/1997 Daum et al.
(71) Applicant: Dow AgroSciences LL.C, Indianapolis, 5631380 A 5/1997 Haas of al.
IN (US) 5652372 A 7/1997 Muller et al.
5,693,657 A 12/1997 Lee et al.
(72) Inventors: Qiang Yang, Zionsville, IN (US); Beth 5,750,718 A 5/1998 Muller et al.
Lorsbach, Indianapolis, IN (US); Greg 5817,677 A 10/1998 Linz et al.
Whiteker, Carmel, IN (US); Carl 5,854,264 A 12/1998 Anthony et al.
ser, Carmel, 1N ) 5,854,265 A 12/1998 Anthony et al.
DeAmicis, Indianapolis, IN (US); 5,869,681 A 2/1999 Muller et al.
Kaitlyn Gray, Freeland, MI (US); Yu 6,040,331 A 3/2000 Yamamoto et al.
Zhang’ Cannel’ IN (US)’ Joseck M. 6,218,418 Bl 4/2001 Pevarello et al.
; : 6,413,984 Bl 7/2002 Philippo et al.
Muhuhi, Midland, MI (US) 6,506,747 Bl 1/2003 Betageri et al.
. . . 6,548,525 B2 4/2003 Gal , Jr. et al.
(73) Assignee: Dow AgroSciences LLC, Indianapolis, 6720427 B2 4/2004 S:ni?rné(t) al'r .
IN (US) 6,878,196 B2 4/2005 Harada et al.
6,916,927 B2 7/2005 Bunnage et al.
(*) Notice:  Subject to any disclaimer, the term of this g’?g;’ggé E% 1 é; %88; gr_eugenbertgelr ot al.
: . ,192, irohara et al.
patent is extended or adjusted under 35 7196104 B2 32007 Askew, Ir. et al.
U.S.C. 154(b) by 0 days. 7319108 B2 1/2008 Scwink et al.
7,774,978 B2 8/2010 Ding et al.
(21) Appl. No.: 15/583,122 7,803,832 B2 9/2010 Critcher et al.
7,910,606 B2 3/2011 Nazere et al.
(22) Filed: May 1, 2017 7,923,573 B2 4/2011 Tamaki et al.
8,163,756 B2 4/2012 Flynn et al.
. oo 8,222,280 B2 7/2012 Liu et al.
(65) Prior Publication Data 8.901.153 B2 122014 Buysse et al.
9,024,031 Bl 5/2015 Yang et al.
US 2017/0233367 Al Aug. 17, 2017 0029554 Bl 32013 Yane ot al.
A 9,029,555 Bl 5/2015 Li et al.
Related U.S. Application Data 9,029,556 Bl  5/2015 Yang et al.
(62) Division of application No. 15/243,352, ﬁled on Aug g:ggg:gg E% ggg}g Eargf :lt al.
22,2016, now Pat. No. 9,670,164, which is a division 9,085,564 B2 7/2015 Yang et al.
of application No. 14/989,269, filed on Jan. 6, 2016, 9,102,654 B2 8/2015 Yang et al.
now Pat. No. 9,447,048, which is a division of (Continued)
application No. 14/718,621, filed on May 21, 2015,
now Pat. No. 9,260,396, which is a division of FOREIGN PATENT DOCUMENTS
application No. 14/517,595, filed on Oct. 17, 2014, N Q7107798 511088
now Pat. No. 9,085,564. CN 1339027 32002
(60) Provisional application No. 62/034,456, filed on Aug. (Continued)
7,2014, provisional application No. 62/001,925, filed
on May 22, 2014, provisional application No. OTHER PUBLICATIONS
61/892,124, filed on Oct. 17, 2013.
Kempe et al., “Responsive Glyco-poly(2-oxaoline)s: Synthesis,
(51) Int. CL Cloud Point Tuning, and Lectin Binding,” Biomacromolecules
AOIN 43/56 (2006.01) 2011, vol. 12, pp. 2591-2600.
CO7D 40104 (2006.01) Fields et al, “Preparation of Trifluoromethyl-Pyrazoles
(52) US. CL and -Pyrazolines by the Reaction of 2,2,2-Trifluorodiazoethane with
CPC ... CO7D 401/04 (2013.01); AOIN 43/56 Carbon-Carbon Multiple Bonds,” Journal of Fluorine Chemistry,
(2013.01) 1979, vol. 13, pp. 147-158.
(58) Field of Classification Search Bradbury et al., “Enzyme-catalysed peptide amidation,” Eur. J.
CPC i AOIN 43/56 ~ Biochem. 1987, vol. 169, pp. 579-584.
USPC 514/404 (Continued)
See application file for complete search history.
Primary Examiner — Patricia L Morris
(56) References Cited (74) Attorney, Agent, or Firm — Carl D. Corvin; Barnes
& Thornburg LLP
U.S. PATENT DOCUMENTS OrbuTE
3,597,341 A 8/1971 Oswgld G7) ABSTRACT
4,080,457 A 3/1978 Harrison et al. The present application provides processes for making pes-
3’3‘82’;82 ﬁ 13;}3% ggﬁ;‘s(); :1t al. ticidal compounds and compounds useful both as pesticides
4.536.506 A 8/1985 Marcoux et al. and in the making of pesticidal compounds.
4,556,671 A 12/1985 Copp et al.
4,734,125 A 3/1988 Gehring et al. 20 Claims, No Drawings



